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DETAILED ACTION 
Response to Amendment 

1. Applicant's amendment of claims 1, 27 is acknowledged and has been entered. 

2. Applicant's cancellation of claims 21-26, 28 is acknowledged and has been entered. 

3. Claims 1-20, 27, 29-40 are pending. 

4. Claims 41-50 have been withdrawn. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. , Claims 1-4, 8, 9, 10-13, 27, 29, 3 1-35, 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miles et al. [US 6,576,459] in view of Casey et al. [US 2002/0187470]. 

With respect to claim 1, Miles et al. teach a sample preparation and analysis device 
comprising an aerosol collector (column 4, lines 26-28), a filtering device sensitive to density 
and size differences between particles (column 4, lines 30-35), and mixing the particles with 
antibody coated beads using an ultrasonic mixer (sample preparation means) (column 4, lines 40- 
45) for analysis by a detector (flow cytometer, column 4, lines 63-65). Miles et al. further teach a 
flow cytometer for analysis of the antibody coated beads (column 4, lines 26-28), which would 
be capable of functioning as a multiplex immunoassay or PCR detector. Miles et al. fail to teach 
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that the use of optically encoded microbeads imbedded with precise ratios of red and orange 
fluorescent dyes yielding an array of beads, each with a unique spectral address. 

Casey et al., however, teach optically encoded microparticles comprising two fluorescent 
dyes incorporated in different ratios of red and orange fluorescence (para. 0256), which would 
make multiplexed assays involving multiple analytes, such as multiplexed genotyping of SNPs, 
possible (para. 0256). 

Therefore, it would have been obvious in the apparatus of Miles et al. to have used 
optically encoded microparticles comprising two fluorescent dyes incorporated in different ratios 
of red and orange fluorescence, as suggested by Casey et al. as the beads of Miles et al., in order 
allow for a greater number of labels, which would allow for multiplexed assays that would allow 
for a greater number of analytes to be detected. 

7. With respect to claim 2, Miles et al. teach a sample preparation and analysis device 
comprising an aerosol collector (column 4, lines 26-28). 

8. With respect to claims 3-4, Miles et al. teach a filtering device sensitive to density and 
size differences between particles, wherein large particles and dense particles will be transferred 
to waste (column 4, lines 30-35). 

9. With respect to claim 8, Miles et al. teach subjecting the particles to an immunoassay 
with the use of antibody coated beads (column 4, lines 42-45), which would require an 
immunoassay sample. 

10. With respect to claim 9, Miles et al. teach that the particles can be subjected to a PCR 
assay (nucleic acid assay, column 4, lines 35-42), which would require a nucleic acid sample. 
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11. With respect to claims 10, 11, Miles et al. teach a filtering device sensitive to density and 
size differences between particles (column 4, lines 30-35), which would further concentrate the 
particles that remain and are not filtered. 

12. With respect to claim 12, Miles et al. teach an ultrasonic fractionation device (lysing 
means, column 4, lines 30-32, 55-65). 

13. With respect to claim 13, Miles et al. teach an ultrasonic mixer (column 4, lines 40-45). 

14. With respect to claim 27, Miles et al. teach 1-10 nm sized polystyrene beads (column 3, 
lines 28-31). 

15. With respect to claim 29, 33, 40, Miles et al. teach a flow cytometer for analysis of the 
antibody coated beads (column 4, lines 26-28), which would be capable of functioning as a 
multiplex immunoassay or PCR detector for analyzing optically encoded microbeads, such as 
those of Casey et al. 

16. With respect to claim 30, Casey et al. teach optically encoded microparticles comprising 
two fluorescent dyes incorporated in different ratios of red and orange fluorescence (para. 0256), 
which would make multiplexed assays involving multiple analytes, such as multiplexed 
genotyping of SNPs, possible (para. 0256). 

17. With respect to claim 31, 32, 34, 35, Miles et al. further teach a flow cytometer for 
analysis of the antibody coated beads (column 4, lines 26-28), which would be capable of 
functioning as a multiplex immunoassay or PCR detector. 



18. Claims 1-2, 10, 1 1, 13-18, 20, 33, 37-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wick [US 6,491,872] in view of Casey et al. [US 2002/0187470]. 
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With respect to claim 1, Wick teaches a system and method for detecting the presence of 
submicron sized particles in a sample taken from the environment includes a collecting a sample 
from the environment (collector) and purifying and concentrating the submicron particles in a 
sample based on the size of the particles (sample preparation means) (abstract). The purified and 
concentrated particles are detected with an apparatus which includes an electrospray assembly 
having an electrospray capillary, a differential mobility analyzer which receives the output from 
the capillary, and a condensation particle device for counting the number of particles that pass 
through the differential mobility analyzer (detector) (abstract). Wick fails to teach that the use of 
optically encoded microbeads imbedded with precise ratios of red and orange fluorescent dyes 
yielding an array of beads, each with a unique spectral address. 

Casey et al., however, teach optically encoded microparticles comprising two fluorescent 
dyes incorporated in different ratios of red and orange fluorescence (para. 0256), which would 
make multiplexed assays involving multiple analytes, such as multiplexed genotyping of SNPs, 
possible (para. 0256). 

Therefore, it would have been obvious in the apparatus of Wick to have used optically 
encoded microparticles comprising two fluorescent dyes incorporated in different ratios of red 
and orange fluorescence, as suggested by Casey et al. for labeling the analytes of Wick, in order 
allow for a greater number of labels, which would allow for multiplexed assays that would allow 
for a greater number of analytes to be detected. 

19. With respect to claim 2, a collector is used for aerosol or gaseous fluid sampling (column 
5, lines 5-10). 
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20. With respect to claims 10-1 1, Wick teaches that the system is capable of purifying and 
concentrating the submicron particles in a sample based on the size of the particles (abstract). 

21. With respect to claims 13, Wick teaches a mixed MS2 sample (column 19, lines 28-31), 
which would require a mixing means. 

22. With respect to claims 14, 20 Wick teaches a means for injecting a sample (electrospray 
unit, column 19, lines 8-11), means for adding a reagent to the sample (sample solutions for 
removing contaminates and retain viruses of interest, column 19, lines 15-18), means for mixing 
the sample and the reagent (resulting in a mixed MS2 sample, column 19, lines 28-31), and 
means for transporting the sample and reagent (column 2, lines 65-67). 

23. With respect to claims 15, 16, Wick teaches that the sample liquid and displacement fluid 
are sequentially pumped (sequential injection analysis system) (column 6, lines 45-55) in a 
continuous flow operation (flow injection analysis system) (column 6, lines 55-60). 

24. With respect to claim 17, Wick teaches a mixing valve (column 7, lines 15-20). 

25. With respect to claim 18, Wick teaches a valve with multiple positions (column 10, lines 
55-60). 

26. With respect to claim 33, Wick teaches a condensation particle device for counting the 
number of particles that pass through the differential mobility analyzer (confirmation means) 
(abstract). 

27. With respect to claims 37-39, Wick teaches a means for injecting a sample (electrospray 
unit, column 19, lines 8-11), means for adding a reagent to the sample (sample solutions for 
removing contaminates and retain viruses of interest, column 19, lines 15-18), means for mixing 
the sample and the reagent (resulting in a mixed MS2 sample, column 19, lines 28-31), and 
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means for transporting the sample and reagent (column 2, lines 65-67), which one of ordinary 
skill in the art would realize would be capable to use in PCR amplification. 

28. Claims 1,11, 14-20, 33, 36-39 are rejected are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Colston, Jr. et al. [US 2003/0032172] in view of Casey et al. [US 
2002/0187470]. 

With respect to claim 1, Colston, Jr. et al. teach a nucleic acid assay system for analyzing 
a sample (other substance) using a reagent comprising a holding means that receives the sample 
and the reagent, a PCR reactor means that amplifies the sample and produces an amplified 
sample, a detection means detects PCR amplicon, a transport means selectively transports the 
sample, the reagent, and the amplified sample relative to the holding means, the PCR reactor 
means, and the detection means, wherein the transport means is operatively connected to the 
holding means, the PCR reactor means, and the detection means (para. 0019). Colston, Jr. et al. 
further teach control means is provided for selectively adding the reagent to the sample, mixing 
the sample and the reagent, performing PCR amplification, and detecting PCR amplicon and a 
decontamination means is provided for decontaminating the holding means, the PCR reactor 
means, and the detection means (para.0019). Colston, Jr. et al. fail to teach that the use of 
optically encoded microbeads imbedded with precise ratios of red and orange fluorescent dyes 
yielding an array of beads, each with a unique spectral address. 

Casey et al., however, teach optically encoded microparticles comprising two fluorescent 
dyes incorporated in different ratios of red and orange fluorescence (para. 0256), which would 
make multiplexed assays involving multiple analytes, such as multiplexed genotyping of SNPs, 
possible (para. 0256). 
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Therefore, it would have been obvious in the apparatus of Colston, Jr. et al. to have used 
optically encoded microparticles comprising two fluorescent dyes incorporated in different ratios 
of red and orange fluorescence, as suggested by Casey et al. for labeling the analytes of Colston, 
Jr. et al., in order allow for a greater number of labels, which would allow for multiplexed assays 
that would allow for a greater number of analytes to be detected. 

29. With respect to claim 1 1, Colston, Jr. et al. teach that the PCR amplification process 
includes purification process (para. 0016). 

30. With respect to claim 14, Colston, Jr. et al. teach a nucleic acid assay system for 
analyzing a sample (other substance) using a reagent comprising a holding means that receives 
the sample and the reagent, a PCR reactor means that amplifies the sample and produces an 
amplified sample, a detection means detects PCR amplicon, a transport means selectively 
transports the sample, the reagent, and the amplified sample relative to the holding means, the 
PCR reactor means, and the detection means, wherein the transport means is operatively 
connected to the holding means, the PCR reactor means, and the detection means (para. 0019). 
Colston, Jr. et al. further teach control means is provided for selectively adding the reagent to the 
sample, mixing the sample and the reagent, performing PCR amplification, and detecting PCR 
amplicon and a decontamination means is provided for decontaminating the holding means, the 
PCR reactor means, and the detection means (para.0019). 

31. With respect to claim 1 5, Colston, Jr. et al. teach a sequential injection analysis system 
(para. 0036). 

32. With respect to claim 16, Colston, Jr. et al. teach a means for injecting and or aspirating a 
sample provides injection and/or aspiration of the sample (para. 0041). 
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33. With respect to claims 17, 18, Colston, Jr. et al. teach a multi-position valve (para. 0037). 

34. With respect to claim 19, Colston, Jr. et al. teach a super serpentine reactor (para. 0047). 

35. With respect to claim 20, Colston, Jr. et al. teach mixing means (para. 0039) and transport 
means (para. 0019). 

36. With respect to claims 33, 36, Colston, Jr. et al. teach real time PCR detection (para. 
0055). 

37. With respect to claim 37, Colston, Jr. et al. teach a PCR reactor means that amplifies the 
sample and produces an amplified sample (para. 0019). 

38. With respect to claims 38-39, Colston, Jr. et al. teach a nucleic acid assay system for 
analyzing a sample using a reagent comprising a holding means that receives the sample and the 
reagent, a PCR reactor means that amplifies the sample and produces an amplified sample, a 
detection means detects PCR amplicon, a transport means selectively transports the sample, the 
reagent, and the amplified sample relative to the holding means, the PCR reactor means, and the 
detection means, wherein the transport means is operatively connected to the holding means, the 
PCR reactor means, and the detection means (para. 0019). Colston, Jr. et al. further teach control 
means is provided for selectively adding the reagent to the sample, mixing the sample and the 
reagent, performing PCR amplification, and detecting PCR amplicon and a decontamination 
means is provided for decontaminating the holding means, the PCR reactor means, and the 
detection means (para. 00 19). 

39. Claims 1-5, 7, 9-11, 32, 33, 35-37 are rejected are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Daugherty et al. [US 2004/0028561] in view of Casey et al. [US 
2002/0187470]. 
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With respect to claim 1, Daugherty et al. teach a bio-hazard collection and testing system 
comprising a collection subsystem for collecting particles in on and around mail (substance 
being monitored), a filtration subsystem for separating the bio-hazardous sized particles from 
collected particles for testing, a sampling subsystem for preparing a sample containing the bio- 
hazardous particles, and an analysis subsystem for determining the composition of the 
biohazardous particles in the analysis sample (para. 0007). Daugherty et al. fail to teach that the 
use of optically encoded microbeads imbedded with precise ratios of red and orange fluorescent 
dyes yielding an array of beads, each with a unique spectral address. 

Casey et al., however, teach optically encoded microparticles comprising two fluorescent 
dyes incorporated in different ratios of red and orange fluorescence (para. 0256), which would 
make multiplexed assays involving multiple analytes, such as multiplexed genotyping of SNPs, 
possible (para. 0256). 

Therefore, it would have been obvious in the apparatus of Daugherty et al. to have used 
optically encoded microparticles comprising two fluorescent dyes incorporated in different ratios 
of red and orange fluorescence, as suggested by Casey et al. for labeling the analytes of 
Daugherty et al., which would allow for multiplexed assays that would allow for a greater 
number of analytes to be detected. 

40. With respect to claim 2, Daugherty et al. teach a concentrating the particles using a 
conventional aerosol concentrator (para. 0032). 

41. With respect to claims 3, Daugherty et al. teach a filtration subsystem (separator means) 
for separating the bio-hazardous sized particles from collected particles for testing (para. 007). 
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42. With respect to claims 4, Daugherty et al. teach a filtration subsystem (separator means) 
for separating the bio-hazardous sized particles (separation based on predetermined size) from 
collected particles for testing (para. 0007). 

43. With respect to claim 5, Daugherty et al. teach a filtering means wherein unfiltered air is 
first captured by a set of pitot tubes, pre-filtered, and transported to the triggering and sampling 
subsystems (para. 007). As previously described, prefilter allows the large particles to pass into 
main air flow (bypass air flow), while retaining the smaller particles which are captured by the 
prefilter at inlet flow (FIG. 7B) and passed to receiving probe, where air and particles exit the 
receiving probe as minor flow (product air flow). 

44. With respect to claim 7, Daugherty et al. teach that a conventional programmable logic 
control (PLC) board (computer) sequences operations among the subsystems of system (para. 
0042). 

45. With respect to claim 9, the sampling subsystem prepares a liquid sample suitable for 
conventional bioassay test strip analysis, conventional polymerase chain reaction (PCR) analysis 
(nucleic acid assays sample) (para. 0032). 

46. With respect to claim 10, Daugherty et al. teach a concentrating the particles using a 
conventional aerosol concentrator (para. 0032). 

47. With respect to claim 1 1, Daugherty et al. teach a filtering means (para. 007), which 
would purify the air. 

48. With respect to claims 32, 33, 35, 37, the sampling subsystem prepares a liquid sample 
suitable for conventional bioassay test strip analysis, conventional polymerase chain reaction 
(PCR) analysis (nucleic acid assays sample) (para. 0032). 
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49. With respect to claim 36, the sampling subsystem prepares a liquid sample suitable for 
conventional bioassay test strip analysis, conventional polymerase chain reaction (PCR) analysis 
(nucleic acid assays sample) (para. 0032). Daugherty et al. further teach that the analysis 
subsystem can execute in real-time (para. 001 1). 

50. Claims 1-3, 8-11, 30, 40 are rejected are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mariella, Jr. [US 6,787,104] in view of Casey et al. [US 2002/0187470]. 

With respect to claim 1, Mariella, Jr. teaches an autonomous pathogen detection system 
(APDS) that utilizes immunoassays such as antibody assays or polymerase chain reaction assays 
with chemical detectors (column 6, lines 41-53), wherein a continuous sample of the air stream is 
channeled to the APDS through a conduit (aerosol collector) (column 6, lines 54-57), and a 
electrostatic precipitator/scrubber treats the chemical or biological agent (preparation means) 
(column 7, linesl-10). Mariella, Jr. et al. fail to teach that the use of optically encoded 
microbeads imbedded with precise ratios of red and orange fluorescent dyes yielding an array of 
beads, each with a unique spectral address. 

Casey et al., however, teach optically encoded microparticles comprising two fluorescent 
dyes incorporated in different ratios of red and orange fluorescence (para. 0256), which would 
make multiplexed assays involving multiple analytes, such as multiplexed genotyping of SNPs, 
possible (para. 0256). 

Therefore, it would have been obvious in the apparatus of Mariella, Jr. et al. to have used 
optically encoded microparticles comprising two fluorescent dyes incorporated in different ratios 
of red and orange fluorescence, as suggested by Casey et al. for labeling the analytes of Mariella, 
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Jr. et al., in order allow for a . greater number of labels, which would allow for multiplexed assays 
that would allow for a greater number of analytes to be detected. 

51 . With respect o claim 2, a continuous sample of the air stream is channeled to the APDS 
through a conduit (aerosol collector) (column 6, lines 54-57). 

52. With respect to claim 3, Mariella, Jr. teaches providing a filter of all of the air supply 
(column 10, lines 52-55), which would separate particles. 

53. With respect to claims 8, 9, Mariella, Jr. teaches an autonomous pathogen detection 
system (APDS) that utilizes immunoassays such as antibody assays or polymerase chain reaction 
assays with chemical detectors (column 6, lines 41-53). 

54. With respect to claim 10, Mariella, Jr. teaches a fractional pre concentrator (column 10, 
lines 30-34). 

55. With respect to claim 11, Mariella, Jr. teaches providing a filter of all of the air supply 
(column 10, lines 52-55), which would separate particles. 

56. With respect claim 7, Mariella, Jr. teaches an autonomous pathogen detection system 
(APDS) that utilizes immunoassays such as antibody assays or polymerase chain reaction assays 
with chemical detectors (column 6, lines 41-53). Since the system is automated, a computer 
would be required. 

57. With respect to claims 30, Mariella, Jr. teaches antibody coated beads, biotin labeled 
antibodies, and fluorescent labeled streptavidin system (column 7, lines 26-45), which would 
result in beads with fluorescently labeled antibodies (due to conjugation between biotin and 
streptavidin). Mariella, Jr. further teach using flow cytometry for characterization and 
categorization (column 7, lines 35-40). 
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58. With respect to claim 40, Mariella, Jr. teaches antibody coated beads, biotin labeled 
antibodies, and fluorescent labeled streptavidin system (column 7, lines 26-45), which would 
result in beads with fluorescently labeled antibodies (due to conjugation between biotin and 
streptavidin). Mariella, Jr. further teaches using flow cytometry for characterization and 
categorization (column 7, lines 35-40). Mariella, Jr. also teaches suspension of the particulate in 
liquid flow through a flow cell (column 9, lines 10-26). 

59. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Daugherty et al. 
[US 2004/0028561] in view of Casey et al. [US 2002/0187470], and further in view of Lawless 
etal. [US 4,923,491]. 

With respect to claim 6, Daugherty et al. teach a bio-hazard collection and testing system 
comprising a collection subsystem for collecting particles in on and around mail (substance 
being monitored), a filtration subsystem for separating the bio-hazardous sized particles from 
collected particles for testing, a sampling subsystem for preparing a sample containing the bio- 
hazardous particles, and an analysis subsystem for determining the composition of the 
biohazardous particles in the analysis sample (para. 0007). Daugherty et al. fail to teach that the 
collector includes a wetted-wall cyclone collector. 

Lawless et al., however, teach aerosol concentrator assembly comprising a two stage 
system of concentric components to remove large interfering particles and retain small particles 
for collection and analysis, where a large outer cyclone is used to separate particles and an inner 
bank of mini-cyclones is used to capture and concentrate particles, wherein particle-laden gas is 
pulled through the at least one cyclone chambers by a blower so that the particles are separated 
from the gas by centrifugal force and collected by the liquid supplied to the at least one cyclone 
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chambers (column 3, lines 5-30). Lawless further teach that this system is extremely flexible and 
adaptable for a wide range of possible applications that can be integrated with detector 
technologies (column 4, lines 7-20). Furthermore, the device is a small and efficient means to 
separate, capture and concentrate bioparticles from the air for detection (column 2, lines 45-48). 

Therefore, it would have been obvious to one of ordinary skill in the art to use the aerosol 
concentrator of Lawless et al. comprising a cyclone concentrator in the device of Daugherty et 
al., in order to utilize a small and efficient means to separate, capture and concentrate 
bioparticles from the air for detection. 

Response to Arguments 

60. Applicants arguments with respect to claims 1-20, 27, 29-40 have been considered but 
are moot in view of the new ground(s) of rejection. 

61 . After consideration of the rejections and the claims it was noted although a prior art 
reference could not be found that included all the limitations of the claim as currently recited, the 
current invention would have been obvious in view of the prior art, as discussed above. 

Conclusion 

62. No claims are allowed. 

63. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nelson Yang whose telephone number is (571) 272-0826. The 
examiner can normally be reached on 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long V. Le can be reached on (571)272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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